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ABSTRACT

Poor quality control has become a major threat to medical laboratory services, especially in the de-
veloping countries. It has become necessary to assess and rank the quality of diagnostic services in
medical laboratories using systematic approaches. The main aim of this research is to develop and apply
a quantitative method in ranking medical laboratory services. This method is based on a combination
of Visekriterijumska Optimizacija I Kompromisno Resenje (VIKOR) with fuzzy set theory. VIKOR is a
multiple criteria decision making technique which focuses on ranking and selection from a set of alterna-
tives, and determines the compromise solution for a problem with different criteria. This approach aids
decision makers to achieve the most acceptable decision amidst numerous alternatives. In the present
evaluation method, international standard ISO 15189 (Medical Laboratories Particular Requirements
for Quality and Competence) proposed by International Organization for Standardization (ISO) is used
as a fundamental source of selected attributes of a medical laboratory. The study compares three medi-
cal laboratories to each other and ranks them. This study will be a valuable and effective contribution in
enhancing both qualitative and quantitative criteria in the field of medical laboratory services. Finally,
some directions for further studies are proposed.
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INTRODUCTION

A medical laboratory is an integral part of the health care system in every country, which plays an im-
portant role (diagnosis) in the treatment process of patients. It further provides essential public health
services, which are required by medical practitioners. Today, medical laboratories are considered as a
very important part of the medical diagnosis and treatment process that facilitate the effectiveness and
efficiency of physicians. Hence, medical diagnoses provide the fundamentals to medical solutions.
Generally, a proper diagnosis is the beginning of a progressive cure, follow up and confirmation of ef-
fective treatment is based on regular laboratory testing. However, error rate of 0.1-9.3% in the field of
the preanalytical and postanalytical phases of testing has been shown in medical diagnostic laboratories
(Kalra, 2004). The quality management systems have partially replaced the requirements for preliminary
experiences based on professional self-regulation (Plebani, 2002).

Any error in laboratory results raises the cost of patient care and prolongs the treatment period.
Therefore, selecting the best laboratories for patients is a major problem, which may be resolved by
ranking the medical laboratories. Thus, the purpose of this study is to provide a suitable ranking solu-
tion for medical laboratories using fuzzy set theory. This ranking will ensure redefinition of competition
among medical laboratories towards offering better clinical laboratory services. This will in turn boost
the quality of health care services in general.

In recent years, the application of multiple criteria decision-making (MCDM) method in the field
of health care systems has been gaining a lot of attention. Some of these studies include, groundwater
quality assessment (Li et al., 2012), analysis for susceptibility of breast cancer (Xu and Jiang, 2011),
and in disease treatment such as chronic plaque psoriasis (Guibal et al., 2009). Other applications are
in the areas of improvement of waste reduction (Su et al., 2010), and selection of the appropriate solid
waste site (Oniit & Soner, 2008).

Decision making is the process of defining the decision goals, gathering relevant information and
selecting the optimal alternative (Hess & Siciliano, 1996). To deal with problems that are characterized
by several non-commensurable and competing criteria, MCDM methods are usually employed. In fact,
a decision maker (DM) has to choose the best alternative that satisfies the evaluation criteria among a
set of possible solutions. According to Tzeng and Huang (2011), MCDM is a technique, which enables
multiple criteria consideration at the same time and helps the decision maker to identify the best case
by evaluating cases according to the characteristics or criteria of each available case. Since, it is gener-
ally difficult to find an alternative that simultaneously meets all the criteria, determining a compromise
solution rather than an optimal solution is preferred. In this study, VIKOR method is applied to select
the best medical laboratory (alternative) using a compromise solution approach.

In literature, this is the first study that aims to rank the medical laboratories based on the fuzzy-
VIKOR method as a powerful operational research method. When a patient who actually is assumed to
be a customer for institutional health services seeks among appropriate medical laboratories the level
of their quality is a major concern for him. These laboratories are therefore in a competence to satisfy
their patients. Medical laboratory managers should enhance their quality to closely meet patients’ needs.
However, evaluating the service quality of medical laboratories is usually a complicated process. When
the ranking of medical laboratories is investigated, it has to be considered many issues such as dealing
with many factors, an uncertain environment, and a logical method, just to name a few. In the light of
the purpose of this research, we apply MCDM method together with fuzzy set theory in the context of
healthcare planning and management. It attempts to bridge the aforementioned gap that exists in the lit-
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